For all these methods, except Hewitt's, the distribution of the appropriate test statistic is known, at least approximately, under the null hypothesis of constant incidence. In order to determine the significance of the seasonal effect using Hewitt's test, however, one must consult an empirical distribution established from simulated data5; the significance levels thus obtained are therefore only approximate and subject to sampling variation. This implies some uncertainty in the precise conclusions from Hewitt's test; a fair comparison of its power with that of alternative tests also relies on knowing the true significance levels. For these reasons it was decided to establish the exact probabilities of Hewitt's statistic in the tail of its distribution associated with the usually adopted significance levels.
test, and the usual X2 test for any variation, not necessarily seasonal, among the 12 months. Of these, Hewitt' s test is the easiest to compute.
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Method
Data to be analysed by Hewitt's method are expressed in terms of 12 monthly ranks for the variable of interest (for example, the frequency or rate of a disease), with rank 12 assigned to the month with highest incidence, .1 ito the next highest, and so on down to rank 1 for the month with the lowest incidence. The test statistic T is the maximum ranksum for any 6 consecutive months; this corresponds to testing for a seasonal fluctuation at any time during the year. (Hewitt et al also discuss the use of this statistic when a 6-month period for the rank sum is specified a priori; this approach would be used much less often in practice). To determine the significance of a particular value of T for a given data set, we thus require the probabilities P(T = t) for various values of t.
Let dt be a decomposition of t into 6 distinct integral parts corresponding to any 6 monthly ranks; for example, T could assume the value 54 by some arrangement of the 6 consecutive monthly ranks 12, 11, 10, 9, 7, and 5, which is therefore one possible decomposition of 54. Now by basic probability we have P(T= t) = X P(T;dti)
( 1) where P(T;dti) denotes the probability that T has the (unique) decomposition dti, and P(dt1) is the probability that dti occurs in the data. The second terms in (1) correspond to cases where T has two possible decompositions, dti and dtj, that is, there are two 6-month periods of the year with equal rank sums. (It is not possible to have three such decompositions for the values of T to be considered). The summations of (1) are over all possible decompositions of t. The conditional probabilities reflect that although a particular decomposition of t may occur in a certain 6-month period of the data, this 47 148 is not necessarily the period for which the rank sum is maximised. Noting that, under the null hypothesis of no seasonality, all sets of 6 ranks are equally likely to occur in a particular 6-month period, we have P(dti) = 12/12C6 = 1/77 for all values of t and i; 12aC = 924 is the number of ways of selecting any 6 ranks from 12.
Although somewhat tedious, an enumeration of the distribution of T using (1) is considerably easier than considering all the 12! possible rank arrangements. A few typical calculations are described below, and the complete set is available on request.
The largest possible value of T is 57, for which there is only one decomposition (12, 11, 10, 9, 8, 7) . If this decomposition occurs in the data, it must constitute the maximum, and thus P(T = 57) = 1/77. For T = 56 there is also only one decomposition, namely (12, 11, 10, 9, 8, 6 ), but this is not the maximum in all cases. Firstly, if rank 6 occurs at either end of the 6-month period containing the decomposition (for example, in an arrangement such as 8, 11, 10, 9, 12, 6) , then this period will not contain the maximum T if rank 7 occurs in the month adjacent to the other end of the period. (The maximum in this case occurs in the period starting one month earlier or later). Hence the probability is 5/6 that such a permutation of this decomposition, if it occurs, is the maximum. Secondly, if the rank 6 is not at either end of the period, this decomposition must be the maximum. Similar, although more complex, working applies for the other values of T. There are respectively 2, 3 and 5 distinct decompositions of T = 55, 54, and 53, which is as far as it is necessary to enumerate the distribution if the conventional significance levels are used. For each permutation of each decomposition, one must consider the possible adjacent ranks (if any), and their associated probabilities, which would cause the decomposition not to be the maximum. For example, the permutation (9,4,12,11,10,7) of a decomposition of 53 is not the maximum if either rank 8 is adjacent to rank 9 or if ranks 6 and 8 (in either order) are adjacent to 7 (because 6 + 8 > 9 + 4). There is thus a 4/5 probability that such an arrangement is the maximum. An example of T having two decompositions is provided by the sequence (7, 6, 12, 11, 10, 9, 5, 8) , which contains two maximal rank sums equal to 55.
The Table shows significant with a probability closer to the usual 5% level than is indicated by Hewitt's data. In Freedman's4 comparison of power for Hewitt's and various other tests, data were simulated to contain a sinusoidal seasonal effect, and nominal 10%, 5%, and 1% significance levels were used; f Hewitt's test the critical values of T were taken as 5, 55, and 57 respectively, these having type I error rates closest to the nominal levels. The exact probabilities indicate that T = 53 and T = 57 have type I error rates somewhat higher than their nominal values, implying that Edwards's test compares less favourably with the other tests. On the other hand, T = 55 is only slightly conservative compared to its nominal 5% significance level. In total, these results suggest that the power of Kuiper's6 KolmogorovSmirnov type test is approximately the same as that of Edwards's test, at Hewitt' s test for seasonality good general practice anyway, because it precludes the possibility of a spurious seasonal 'calendar effect'. If this is done, then to prevent ties one must have distinct frequencies in the 4 months with 30 days and also in the 7 months with 31 days; this implies a minimum total sample of 27, for all practical purposes, to avoid ties, but once again ties will occur frequently in practice with all but quite large samples. If ties do occur, one might modify the test statistic by assigning average ranks to tied months (for example, rank 11.5 to two months tied with the highest incidence), and interpolate the probability level of T if necessary. Although this manoeuvre is used with other non-parametric methods, the precise distributional implications of doing so in Hewitt's 
